Searching PAJ 



1/2 /<— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 07-01 9969 

(43)Date of publication of application : 20.01.1995 



(51)Int.CI. 

f ■ — 




601 L 1/00 
601 d 3/44 
601 L 1/24 
601N 21/65 




(21)Application number 


: 05-1 65353 


(71)Applicant 


: HITACHI LTD 


(22)Date of filing : 


05.07.1993 


(72)Inventor : 


SAKATA HIROSHI 








ISHIZUKA NORIO 



(54) METHOD AND DEVICE FOR MEASURING STRESS 

(57)Abstract: 

PURPOSE: To provide a method and device for 
measuring stress, which visualize and specify a 
measuring position to obtain a stress value and the 
stress distribution condition of an extremely fine part 
(sub micrometer or nanometer order) accurately. 
CONSTITUTION: A sample 6 is irradiated with an 
electron beam 2 emitted from an electron gun 1. and the 
generated secondary electron is detected by a detector 
7, and the surface shape of the sample 6 is displayed by 
an image processing device 9. The sample 6 is irradiated 
with the laser beam emitted from a laser beam source 
10, and the generated Raman scattering beam is 
detected by a detector 1 6, and the obtained Raman 
spectrum is read by a computer 8. A stress value is 
obtained on the basis of the frequency shift value at 
each scanning point, and the stress distribution 
condition is displayed by the image processing device 9. 
The center of a faceplate of the image processing 
device 9 is set so as to align the spot center of the 
electron beam with the spot center of the laser beam. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The stress measuring method characterized by to measure the stress value or the 
stress-distribution condition of the pole minute section by detecting the secondary electron 
which irradiates an electron ray and is generated in the stress measuring method by the Raman 
spectroscopy equipped with the half mirror and the spectroscope for leading the objective lens 
and the scattered light for extracting a laser light source and a laser beam to a stress-ed 
measurement object front face in the shape of a spot to a spectrometer, and performing 
visualization and specification of a measurement part. 

[Claim 2] The stress measuring method characterized by to measure the stress value or the 
stress-distribution condition of the pole minute section by detecting the secondary electron 
which irradiates an electron ray and is generated in the stress measuring method by the 
ultraviolet Raman spectroscopy equipped with the half mirror and the spectroscope for leading 
the objective lens and the scattered light for extracting an ultraviolet laser light source and an 
ultraviolet laser beam to a stress-ed measurement object front face in the shape of a spot to a 
spectrometer, and performing visualization and specification of a measurement part. 
[Claim 3] The stress measuring method which makes in agreement the exposure location of an 
electron ray, and the exposure location of laser in claims 1 or 2. 

[Claim 4] The stress measuring device characterized by having the scanner which scans the 
electron ray generated from an electron gun and said electron gun in the stress measuring 
device by the Raman spectroscopy equipped with the half mirror and spectroscope for leading 
the objective lens and the scattered light for extracting a laser light source and a laser beam to 
a stress-ed measurement object front face in the shape of a spot to a spectrometer, and a 
secondary electron detector. 

[Claim 5] The stress measuring device characterized by having the scanner which scans the 
electron ray generated from an electron gun and said electron gun in the stress measuring 
device by the ultraviolet Raman spectroscopy equipped with the half mirror and spectroscope for 
leading the objective lens and the scattered light for extracting an ultraviolet laser light source 
and an ultraviolet laser beam to a stress-ed measurement object front face in the shape of a 
spot to a spectrometer, and a secondary electron detector. 

[Claim 6] The stress measuring device which makes in agreement the exposure location of an 
electron ray, and the exposure location of laser in claims 4 or 5. 

[Claim 7] The stress measuring method which performs stress measurement in a vacuum in 
claims 1 , 2, or 3. 

[Claim 8] The stress measuring device which made the vacuum the optical path of the light of 
laser or ultraviolet laser, or the path of an electron ray at least in claims 4, 5, or 6. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The stress measuring method and equipment of the minute section are 
started, and especially, a device under test is microscopic smallness like an LSI component, and 
this invention relates to a suitable stress measuring method and equipment, when the stress 
measurement is difficult. 
[0002] 

[Description of the Prior Art] About the stress measuring method of the conventional minute 
section, it is applied. Physics In the 898th page (Appl.Phys.Lett., Vol.40, NO.10 (1982), pp 895- 
898), the content about the stress measuring method and equipment by Raman spectroscopy is 
discussed from Letters, the 40th volume, and the 895th page of the 10 No. (1982). 
[0003] With this conventional technique, stress measurement is performed as follows. If 
monoxheomatic rays (Ar ion laser or Kr ion laser is used with this equipment) strong against a 
device under test are irradiated, it will originate in the molecular vibration of that sample, 
incident light will carry out a frequency shift, and the Raman-scattering light from which incident 
light and a frequency differ will occur. What measured that Raman-scattering light reinforcement 
that carried out the frequency shift is called Raman spectrum, and qualitative analysis is possible 
from the frequency location where this Raman spectrum shows a peak, and quantitative analysis 
is possible from scattered-light reinforcement. If the load of the stress is carried out, the 
frequency location where a Raman spectrum shows a peak will shift, and quantitative evaluation 
of stress is performed by detecting this shift amount. 
[0004] 

[Problem(s) to be Solved by the Invention] although the gestalt observation of a test portion and 
the specification of a . measuring point be perform , since the white light etc. be used for above 
conventional stress measuring method and equipment and visualization and the specification of a 
measurement part be difficult for them when structure be the sample which change intricately in 
the pole minute section (a submicrometer or nano meter order ) like an LSI component for 
example . they have the fault to which measuring accuracy worsen . 
[0005] The object of this invention is by performing visualization and specification of a 
measurement part to offer the stress measuring method and equipment which search for the 
stress value or stress-distribution condition of the pole minute section (submicrometer or nano 
meter order) with a sufficient precision. 
[0006] 

[Means for Solving the Problem] The above-mentioned object is attained in the stress measuring 
method by Raman spectroscopy by detecting the secondary electron which irradiates an 
electron ray and is generated, and performing visualization and specification of a measurement 
part. 

[0007] Moreover, the above-mentioned object is attained in the equipment which consists of the 
optical system, spectroscope, and detector of a laser light source, a lens, etc. by having formed 
the electron gun which generates an electron ray, and the scanner which scans an electron ray 
and the detector which detects the secondary electron generated from a sample. Furthermore, it 
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is attained by performing stress measurement into a vacuum. 
[0008] 

[Function] As mentioned above, by detecting the secondary electron which irradiates an electron 
ray and is generated, and performing visualization and specification of a measurement part, it 
becomes possible to detect the stress value of the field of a submicrometer or nano meter 
order, and the stress of the conventionally difficult pole minute section or measurement of the 
stress distribution is attained. 

[0009] Moreover, since the stress or the stress distribution of the pole minute section 
(submicrometer or nano meter order) can be grasped with a sufficient precision by having formed 
the electron gun which generates an electron ray, and the scanner which scans an electron ray 
and the detector which detects the secondary electron generated from a sample as mentioned 
above, it becomes possible to measure high degree of accuracy. 

[0010] Furthermore, by performing stress measurement in a vacuum, attenuation of the 
reinforcement of a laser beam or an ultraviolet laser beam or the reinforcement of an electron 
ray can be made small, and stress measurement of high degree of accuracy is attained. 
[0011] 

[Example] Hereafter, the example of this invention is explained based on a drawing. 
[0012] The fundamental configuration of this invention is shown in drawing 1 . In this drawing, the 
electron ray 2 which came out of the electron gun 1 is irradiated by the sample 6 through a 
condensing lens 3, a deflecting coil 4, and an objective lens 5. After the secondary electron 
generated from the sample 6 is detected by the detector 7 and amplified with amplifier (not 
shown), it is read into a computer 8 and displays the surface type voice of a sample with an 
image processing system 9. 

[0013] Furthermore, the laser beam 1 1 which came out of the laser light source 10 is irradiated 
by the rat tail sample 6 with an objective lens 13 through a mirror 12. The Raman-scattering 
light which originated in the molecular vibration of a sample 6 and was generated passes along an 
objective lens 13, is led to a spectroscope 15 with a half mirror 14, and is detected by the 
detector 16. The obtained Raman spectrum is read into a computer 8. The sample 6 is placed on 
the jogging stage 17, is moving this stage 17, scans a laser beam 11 on a sample 6, and makes 
the positional information from a position sensor (not shown) prepared in the Raman spectrum 
and the jogging stage 17 in each scan location read into a computer 8. A stress value is 
calculated from the frequency shift value in each scanning point by computer 8. and the stress- 
distribution condition is displayed with an image processing system 9. 

[0014] The core of the screen of an image processing system 9 is set up so that it may be in 
agreement focusing on the spot of the spot core of an electron ray 2. and a laser beam 1 1. Since 
it is placed on the jogging stage 17 and the position sensor (not shown) is prepared in this stage 
17, a sample 6 can move a sample 6 to the location of arbitration from this positional 
information. Therefore, the stress of the specified part can be measured by moving a sample 6 
so that it may be in agreement with the core of the screen of an image processing system 9 in 
the measurement part of a sample 6. 

[0015] In this example, it has set up so that the core of the screen of an image processing 
system 9 may be in agreement focusing on the spot of the spot core of an electron ray 2, and a 
laser beam 1 1 , but parts other than the core of the screen of an image processing system 9 may 
be chosen, and you may set up so that the spot core of an electron ray 2 and the spot core of a 
laser beam 1 1 may be in agreement with the part. 

[0016] Moreover, although considered as the structure the path of an electron ray and whose 
optical path of a laser beam correspond in this example, it is not necessary to make it in 
agreement. What is necessary is just to install a sample so that the spot core of laser may be in 
agreement with the specified part with migration or a revolution of a jogging stage after 
performing the visualization and specification of a measurement part by the electron ray when 
not making it in agreement. 

[0017] In this example, an electron gun 1, a condensing lens 3, a deflecting coil 4, an objective 
lens 5, a sample 6. a detector 7, a mirror 12, an objective lens 13, a half mirror 14, and the 
jogging stage 1 7 are formed in a vacuum chamber 1 8. It is not among a high vacuum and these 
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may be prepared into atmospheric air or a low vacuum. However, in air, since strong attenuation 
is large, an electron ray can make attenuation small by carrying out in the ambient atmosphere 
by the side of a vacuum more. 

[0018] If ultraviolet laser is used as a laser light source, since attenuation of the reinforcement 
of a laser beam may become large, in air, attenuation can be made small by carrying out in a 
vacuum. 

[0019] Therefore, measurement of the stress value of the pole minute section or a stress- 
distribution condition can be performed with a sufficient precision by making the optical path of a 
laser beam, or the path of an electron ray into a vacuum. 

[0020] In this example, although the mirror 12. the objective lens 13. and the half mirror 14 are 
used, the mirror which unified these, for example, a skein grain SHUWARUTSU CHAIRUDO 
object mirror, (Cassegrain-Schwarzchild mirror objective) may be used instead of this mirror 12, 
an objective lens 13, and a half mirror 14. 

[0021] Moreover, when irradiating an electron ray, the mirror which unified these mirrors 12, an 
objective lens 13 and a half mirror 14, or these, for example, a skein grain SHUWARUTSU 
CHAIRUDO object mirror, (Cassegrain-Schwarzchild mirror objective) may attach a migration 
device so that it can move. 
[0022] 

[Effect of the Invention] According to this invention, since the secondary electron which 
irradiates an electron ray and is generated is detected and visualization and specification of a 
measurement part are performed, the stress value or stress-distribution condition of the 
conventionally difficult pole minute section (submicrometer or nano meter order) can be grasped. 

[0023] Moreover, since the equipment concerning this invention forms the electron gun which 
generates an electron ray, and the scanner which scans an electron ray and the detector which 
detects the secondary electron generated from a sample, it grasps the stress value or stress- 
distribution condition of the pole minute section (submicrometer or nano meter order) with a 
sufficient precision. 

[0024] Moreover, by performing stress measurement in a vacuum, attenuation of the 
reinforcement of a laser beam or an ultraviolet laser beam or the reinforcement of an electron 
ray can be made small, and stress measurement of high degree of accuracy can be performed. 



[Translation done.] 
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